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Numbers 
A. Numbers 

• The numbers we use for counting are all written using the DIGITS 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

The positions of the digits are important. 

• If we use 3, 4, and 5 we can make 6 different 3 digit numbers. 

e.g. 345  means  51041003   

Rearranging the digits we make 543 

 543 means 31041005   

 Write down the 6 different 3 digit numbers that can be made using 3, 4 and 5 

• Words are used to explain the value of a digit. 

543 =  Five hundred + Forty + three 

 

B. Computational Skills 

1. Skilfully Using your calculator: 

 

• It is important that you learn how to use your calculator quickly and efficiently to do 

problems involving +, −,× 𝑎𝑛𝑑 ÷. 

• Often you will be able to answer questions more quickly using your head than the 
calculator, but the calculator is useful for checking that your answer is correct. 

• The calculator is also often used when the numbers are very large, or to assist you in 
solving a problem eg where you might want to check a pattern and so on. 

• Always think about whether the answer that you get for a calculation, whether you do it 
in your head or on your calculator, is a reasonable answer to the question. 

• Often trying to estimate an answer in advance is a useful check on the accuracy of your 
final answer too. 

 

Worked Example 

1. Find  120993867   

Solution: On the calculator follow these button presses: 

    Answer:_______________ 

 

2. Find   17334657   

Solution: On the calculator follow these button presses: 

     Answer:_______________ 
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Practice Example 

 

1. Using your calculator, find  4776783  

My estimate for the answer of 4776783  is     65005007000   

 On the calculator  press    Answer: ___________ 

 

Set Work Practice 

2. Estimate an answer for 

a. 1021379209    Estimate  ______  +  ______   +  ________  =  _____ 

 

b. 5214010 ,    Estimate  ______  ÷  ______   =  _____ 

 

c. 9847     Estimate  ______  ×  ______   =  _____ 

 

3. Check your estimates using your calculator. 

a. 1021379209    Calculator answer   =  _____ 

 

b. 5214010 ,    Calculator answer   =  _____ 

 

c. 9847     Calculator answer   =  _____ 

 

4. Estimate an answer first then use the calculator to find 

a. 354217349   Estimated answer = __________ 

  Calculator answer = __________ 

 

b. 32243254   Estimated answer = __________ 

  Calculator answer = __________ 
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2. Expressing numbers in expanded form 

The number 3 456 can be expressed in expanded form as 6504003000      or     
6105100410003   

This can also be written in scientific notation as 

610521043103  ^^  

Numbers can be entered on the calculator 

in scientific notation as shown. 

Calculations can be done in this notation too. 

 
 

Worked Example 

1. Write the number 6834 in expanded form, then in scientific form, and check on your 
calculator by doing the operations. 

Solution: 

The task may be easier if you first write the number as 

6834 =  6000 

 + 800 

 + 30 

 + 4 

  = 6 × 1000 +  8 × 100 +  3 × 10 + 4 

  = 6 × 103 +  8 × 102 +  3 × 10 + 4 

 

2. Express 3 x 10 000 + 7 x 1 000 + 8 x 10 + 6 in simplest form and check on your calculator. 

Solution: 

Type                       

[Note that the calculator does not leave a space between the 10 and the 000 as we do 
when we write large numbers.] 

Answer _________________ 

 

3. Express 3 ×  103 +  7 × 102 +  8 ×  10 +  6 in simplest form and check on your 
calculator. 

 

Answer _________________ 
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Practice Examples 

1. Express in simplest form and check on your calculator 

a. 5 × 100 + 3 × 10 + 9    Answer: _________________ 

b. 4 × 10 000 + 8 × 1 000 + 6 × 10 Answer: _________________ 

c. 3 × 10^4 + 2 × 10^2 + 8   Answer: _________________ 

 

2. Express in expanded form, then write in scientific form, and check on your calculator 

a. 4781 Answer: = 4× …………. +  7× ………. +  8× ……. + 1 

   = …………. 

b. 860 973 Answer = ………….……….……................................ 

   = …………. 

c. 10 309 406 Answer = ………….……….……................................ 

   = …………. 

 

Set Work Practice 

• Try this exercise called WIPE OUT, with a friend, using your calculator.  You can take it in 
turns to “wipe out” a digit.  If you make an error start again. 

a. First using subtraction.  Start with eg   5 749. 

Press      to put this number in your calculator. 

The idea is to remove all these digits by subtracting one “digit” at a time. 

Since the 7 is valued at 700, we need to subtract 700. 

Press      to get 5049 on the screen. 

Now subtract 40, then 9, then 5000 in any order and 0 should be left. 

The number has been WIPED OUT! 

  Try the same again with 2 973 but remove digits from smallest to largest. 

Make up some more large numbers to try together. 

Count the number of steps you take. 
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b. By using addition – this is MUCH harder to do, and you will end up with a number like 
10 000 if you start with e.g. 6734. 

  Press     to start. 

Add on 6?   gives 6740. The 4 is gone! 

If you add 300 next, what would you need to add after that? 

 

Try several different numbers with a friend.  [Much harder to do if the digits are removed 
in order from smallest to largest or largest to smallest.] 

If you make a mistake you need to start again! 

 

3. Order of operations 

a. Do mentally then check with your calculator 

Calculation Mental answer Calculator answer 

3 + 4 + 2   

3 + 2 + 4   

7 − 3 − 1   

7 − 1 − 3   

7 − (3 − 1) Brackets first!   

 

Explain why some answers are different. 

 

Calculation Mental answer Calculator answer 

6 + 3 × 4   

6 + 4 × 3   

3 × 4 + 6   

7 − 1 + 3   

7 − (1 + 3) Brackets first!   

 

 Are your answers the same in each case? 

If yes move on. 

If not the same, work out why they are different. 
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b. Do mentally then check with your calculator 

Calculation Mental answer Calculator answer 

30 − 10 ÷ 2   

48 − 8 ÷ 4   

45 − 6 ÷ 3   

(48 − 8 ) ÷ 4   

(45 − 6 ) ÷ 3   

Are your answers the same in each case? 

If yes move on. 

 If not the same work out why they are different. 

• There are conventions (rules) for working out questions with several different operations:  
Check these carefully. 

1. If an expression has brackets work out what is in the brackets first. 

2. If there is only + and − , work from left to right across the expression. 

3. If there is only × and ÷, work from left to right across the expression. 

4. When there is × / ÷   AND  + / − , always do the × and ÷ first as you come to it 
working from the left. 

 

Press          

The correct answer is 14.83333 because the calculator will do the × and ÷ first. 

 

Practice Examples 

1. Using the correct order of operations do these mentally and check on your calculator. 

 

Calculation Mental Answer Calculator Answer 

3 × (2 + 3)   

3 × 2 + 3   

3 + 2 × 3   

3 × 4 − 5 − 2   

3 × 4 − (5 − 2 )   

64 ÷ 8 ÷ 4 ÷ 2   

64 ÷ (8 ÷ 4) ÷ 2   

4 × ((3 + 3) × 4)   
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2. In the questions after the worked example use brackets where needed to get the answer 
at the end and check on your calculator. 

 
Worked Example 

 

Use brackets to make this answer correct   3 +  8 –  2 ×  3 =  21 

Solution: 

Press          

 

The calculator gives an answer of  5, because it correctly does 2 × 3 first. 

• Knowing that 7 × 3 is 21, can we use ( ) to make 3 + 8 − 2 = 7?   No. 

• Knowing that 3 + 18 = 21, can we use ( ) to make  8 − 2 × 3 = 18 ? 

Yes, because  8 –  2  × 3  = 6 × 3 

    = 18. 

• So the correct use of brackets is 

 3 +  8 − 2 × 3  = 3 + 6 × 6 

 = 3 + 18 

  = 21 

• Check this by using your calculator. 

 

Set Work Practice 

 

1. 8 +  2 ×  3 =  30 

2. 5 +  7 –  3 ×  3 =  27 

3. 48 –  6 ×  3 +  4 =   6 

4. 18 –  6 ×  3 +  2  =  60 

5. 25 –  16 –  11 ÷ 12 ÷  4 +  2 =  4 (Hard!) 
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C. Worded Problems 

 

Worked Example 

 

1. In some golf tournaments in the USA, V J Singh  won $ 1 878  900 . 

Tiger Woods won   $ 1 778 400. 

a. Which player won the most? 

 

Solution: Since  1 800 000 is bigger than 1 700 000 , 

 V J Singh  won the most money. 

 

b. What is the difference between the winnings? 

Solution: Press                 

   Answer : V J Singh won $ 100 500 more than Tiger Woods. 

 

c. Check what the answer is when you take V J Singh’s amount away from Tiger Woods’ 
amount. 

 

Practice Examples 

 

1. Decrease  8432 by  5876 

 Press    Answer: _________________ 

 

2. My bank account was $ 8456.  I added $ 499.  Now, the amount in my account is.......? 

Press     Answer: _________________ 

 

Set Work Practice 

 

1. A plantation has 58 rows of banana trees.  In each row, there are 135 banana trees. 

How many trees are in the plantation? 

2. A salesperson travelled 1343 km in February.  He travelled 2178 km in March and 2098 
km in April. 

a. In the 3 months, how many kilometres did the salesperson travel? 

b. What was the average number of kilometres travelled per month? 

3. There were 1035 people travelling on a train.  Of the people, 438 were children. 

How many adults were on the train? 

4. Find the product of one hundred and thirty seven, and  nine thousand eight hundred. 
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D. Daily Life Problems 

 

Worked Example 

 

A family was given a gift of $10 000 by their grandparents. 

They bought 

a new  television set valued at $1867 

a new refrigerator valued at $890. 

They also wanted to buy a new washing machine valued at $ 675 but were not sure if they had 
enough money.  Did they have enough, and if they did, how much did they have left over? 

 

Solution: 

Press Keys:                   

 Note the use of brackets to work out first how much was being spent. 

 

This could also be done as                 

 You should check that you can do it both ways  and get the same answers. 

Answer: They had enough money to buy the washing machine and then have $6568 left 
over. 

 

Practice Examples 

 

1. Suppose that 3 786 people attended a concert on the first night, and  5 629 attended on 
the second night.  How many people attended altogether on the two nights? 

 

 Press keys           

Answer: A total of 9 415 people attended altogether. 

 

2. A small picture theatre has 23 rows of seats. Each row has 36 seats in it.  How many 
people can the theatre hold? 

 

 Press        

Answer: The theatre can hold 828 people. 
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Set Work Practice 

1. A company posted 3022  letters. 

Stamps cost 35 cents for each letter. 

How much will the stamps cost 

i. In cents? 

ii. In dollars and cents? 

 

2. Sally makes chocolate biscuits to sell.  She can make 48 biscuits with one bag of sugar. 

a. How many biscuits can she make with 15 bags of sugar? 

b.  She sells his biscuits in packets of 6 for $ 1-30.  How much money does she make if 
she uses 15 bags of sugar? 

 

E. Challenging Problems 

1. In 6 days, Mrs Porter teaches swimming to 672 children.  She has 8 classes each day.  All 
her classes have the same number of children in them. 

How many children are in each class? 

 

2. A large dog is fed 8 cups of dried food and 2 cups of meat every day. 

a. How many cups of food (dried and fresh) does the dog eat in a year (365 days)? 

b. If the dog lives for 10 years, how many cups of dried food would the  dog eat in a 
lifetime? 

 

3. Find the smallest number bigger than 6000 which leaves a remainder of 37 after being 
divided by 49. 

 

4. Find two whole numbers, neither of which contains a zero, such that their product is 
exactly 100 000. 
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F. Investigation Projects 

 

1. The number 1 can be written as (4 + 4) ÷ (4 + 4), using four 4’s.  Try this on your 
calculator.  You might prefer to work with a friend. 

• Another way to write 1 is (4 ÷ 4) × (4 ÷ 4).  Check on your calculator. 

Find some other ways to write 1 using four 4’s and record them. 

• Try    44 ÷ 4 − 4 = 7.    Check on your calculator. 

• Try   

NB  You must always close brackets when you use them! 

Using ONLY four 4’s and any of the buttons on your calculator, write all the numbers 
from 1 to 20. 

[You can also do this with three 3’s or five 5’s.] 

 

2. The numbers 1, 3, 6 and 10 are examples of numbers which are called triangular 
numbers. 

• Study the diagrams below. 

• Explain why they are called triangular numbers.  Discuss with a friend. 

1 3 6 10 

[= 1] [= 1 + 2] [= 1 + 2 + 3] [= 1 + 2 + 3 + 4] 

    

        

        

       

a. Write down the next 4 triangular numbers and draw diagrams that represent them. 

b. The tenth triangular number would be 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10. 

What actual number is this? 

c. Is there an easier or quicker way to find out what number it is without adding them 
all up? 

 

Study the diagram to the left to show how 1 + 2 + 3 could be found quickly 
without adding all the numbers.   [Hint : Count how many objects altogether 
in the rectangular shape.  Notice two lots of the triangular number 6.] 

   

   

   

   

 

Draw a similar diagram for 1 + 2 + 3 + 4 and check the total number of squares.  How does 
this compare with the answer to 1 + 2 + 3 + 4 ? 

d. Using this idea and without needing to draw the diagram, work out the 100th 
triangular number. 
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3. Following instructions carefully.  Use your calculator. 

 

a. Choose any number. 

- Add on the next whole number. 

- Add 9 to the answer. 

- Divide the result by 2. 

- Subtract the original number. 

 

What did you get? 

Try again with a different starting number.  Check with a friend. 

 

b. Write down any 4 digit number .  [The digits need not all be different.] 

- Add on the Thousands digit. 

- Add on the two digit number which is the thousands and hundreds digits. 

- Add on the first three digits as a number. 

- Multiply the result by 9. 

- Add to this answer the sum of the digits in the original number. 

- Divide by 10. 

- Did you get your original number?  Try again with another four digit number. 

 

[e.g. Suppose we chose 3256 then 

3256 +3 + 32 + 325 = 3616. 

3616 x 9 = 32544. 

32544 + (3+2+5+6) =  32560 

32560 ÷10 = 3256, the starting number!] 

 

Will this work with 5 digits?  Investigate. 
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Decimals 
 

A. CHECKING DECIMALS AS FRACTIONS ON THE CALCULATOR 

 

Worked Examples 

 

1. The decimal number 0.3 means 3 tenths or 3  10. 

Solution: 

First set the calculator to give a decimal answer rather than 
a fraction: 

• Press  The screen will display with either . or n/d 
underlined. 

• Move the cursor arrow so that the . is underlined, and 
press  to lock it in. 

 

 

 Check on your calculator that 3  10 = 0.3  

 Press  

[NB if you had not changed the mode and the answer given was a fraction, pressing 
will change it to a decimal anyway.] 

2. The number 0.36 means 0.3 + 0.06 

or 3 tenths + 6 hundredths.  Check 

 

 Press    
 

 

3. Write each number in expanded fraction form and check on your calculator 

a. 0.306 

Solution: 0.306  =  0.3 + 0.006 

     =  
3

10
+

6

1000
 

    [= 3 × 10–1 + 6 × 10−3 ] 

 

b. 2.062  =   2 +  0.06 +  0.002 

     =  2 +
6

100
+

2
1000

 

    [= 2 + 6 × 10–2 + 2 × 10−3 ] 
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Set Work Practice 

1. Write these numbers as “decimal fractions” – this means fractions with only 10s in the 
denominator.  If you are not sure about this, use your calculator to enter the decimal then 
press the  button to change the decimal to a fraction for you. 

0.7,  0.05,  0.004 

 

2.  Write each number in expanded fraction form and check on your calculator. 

a. 6.802       b. 10.07 

 

3. Try the other way.  Write as a single number.  Show each step then check with your 
calculator. 

a.  5 + 0.3 + 0.06    b.   42 +
7

100
+

2
1000

 

 

B. MULTIPLYING BY 10, 100 AND 1000 ON THE CALCULATOR 

Worked Examples 

1. Enter the number 8.459 in your calculator and then multiply by 10.  Press  

Notice that the decimal point has shifted one place to the right. 

 

2. Enter 8.459 again and multiply by 100.  Press  

Notice that the decimal point has shifted two places to the right. 

 

3. Repeat with 1000. 

What does this confirm for you about multiplying by 1000? 

 

C. DIVIDING BY 10, 100 AND 1000 ON THE CALCULATOR 

Worked Examples 

1. Enter the number 8.459 in your calculator and then divide by 10.   Press  

Notice that the decimal point has shifted one place to the left. 

 

2. Enter 8.459 again and divide by 100. Press  

 Notice that the decimal point has shifted two places to the left. 

 

3. Repeat with 1000. 

What does this confirm for you about dividing by 1000? 

 

What do you expect would happen if you multiplied by 10 000?  Check. 
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Practice Examples 

In the next questions you should work out the answer in your head first and then check on 
the calculator. 

1. Find  17.326 × 100 

 [Think:  × by 100 means shift the decimal two places to the right] 

 

2. Find 23.065 divided by 100 

 [Think:  ÷ by 100 means shift the decimal two places to the left] 

 

Set Work Practice 

In the next questions you should work out the answer in your head first if you can and then 
check on the calculator. 

 

1. a. 23.76 × 100       b. 23.76 × 1000 

 c. 23.76 ÷ 100       d. 23.76 ÷ 1000 

 

2. a. 12.6 × 3   b. 12.6 × 3 0   c. 12.6 × 3000 

 d. 12.6 ÷ 3   e. 12.6 ÷ 30   f. 12.6 ÷3000 

 

D. MULTIPLYING NUMBERS WITH DECIMALS 

Worked Example 

 

Find 46 x 23 

Solution: Now to find 46 × 0.23 

 We know 46 × 23 = 1058, and that there will be two decimal places in the answer so 
46 × 0.23 = 10.58. 

Check on your calculator. 

 

Practice Example 

Find 32 x 0.046 

 

Find  32 x 46 first, then change the decimal place 3 places to the left. 

So the answer is 1472 with the decimal place shifted 3 places to the left. ie 1.472 

  

Check your answer using the calculator. 
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Set Work Practice 

Try to estimate your answer first.   Then find the answers using your calculator. 

1. 5.67 × 35   2. 0.06 × 23   3. 22.06 × 17 

 

 

E. CONVERSION OF UNITS 

 

There are 100 cm in 1 m, so 

 to convert centimetres to metres multiply by 100. 

 to convert metres to centimetres divide by 100. 

There are 1000 ml in 1litre, so 

 to convert litres to millimetres multiply by 1000. 

 to convert millimetres to litres divide by 1000. 

 

Notice that when converting from a small unit to a larger unit, there will be less of the larger 
units, so Division is required. 

When converting from a larger unit to a smaller unit, there will be more of the smaller units, 
so Multiplication is required. 

 

Worked Examples 

1. Change 3.4 m to cm. 

There are 100 cm for each metre, so x 3.4 by 100. 

Answer :  340 cm 

 

2. Change 374 cm to m. 

Each 100 cm is 1 metre, so divide by 100 to calculate how many metres. 

Answer :  3.74 m 

 

3. Change 2.7 litres to ml. 

One litre has 1000 ml so x by 1000 

Answer :  2 700 ml 

 

Set Work Practice 

Change to the units in brackets 

a. 3.7 m (cm) b. 0.687 cm  (m) 

c. 2.3 litres (ml) d. 3 456 ml to litres 
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F. WRITING AND USING NUMBERS IN SCIENTIFIC NOTATION (SEE NUMBER CHAPTER) 

Numbers can be entered in scientific notation using the  key. 
e.g. 2.3 × 102 +  1.4 × 103 =  1630 

 2.3 × 108 + 1.4 × 1010 = 1.423 × 1010  

When the number of zeros goes beyond the screen, the number will appear in scientific 
notation. 

 

G. ROUNDING NUMBERS OFF 

The Red Fix keys can be used to set the number of decimal places in a number or in the result 
of a calculation. 

1 Write the number 2675.09 corrected to the 

a. nearest 1000 

 Enter the number, (do not press ENTER), then 
press  

 3000 is displayed. 

 The original number is still stored. 

 

b. nearest one tenth 

 Press  and 2675.1 is displayed. 

 

For any calculation following, while FIX is still on the 
screen, answers will be given correct to the nearest 
tenth, since this was the last setting used. 

 

To clear this fixed number of decimal places, press   . 

 

Set Work Practice 

Write each number correct to the number of decimal places shown in brackets. 

a. 26.63 (1 dec place – tenths) 

b. 342.08 (1 dec place – tenths) 

c. 12.087 (2 dec place – hundredths) 
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H. PLACE VALUE 

To use place value you must: 

• be in Problem Solving MANUAL mode. 

• enter the number before you press the  key. 

There are two different modes for this. 

These two options are found by pressing the mode button then down arrow twice. 

 

When the display option is    This mode tells “How 
many...” when used with the red keys. [The  WHITE keys 
operate the same way for either selection!] 

 

1. How many tens are in the number 234.6  ? 

Solution: 

 While in manual problem solving and  is set, press 
 and the display shows there are 23 tens in 
this number. 

Note that the 23_._ only stays on the screen for a few seconds. 

 

 

 

When the display option is    

 This mode tells “What is the ... digit?” when used with the 
red keys. 

[The  WHITE keys operate the same way for either selection!] 

 

 

2. What digit is in the tens position in the number 234.6  ? 

Solution: 

While in manual problem solving and     is set, press 
 and the display shows there are 3 is in the 
tens position in this number. 

Note that the _3_._ only stays on the screen for a few seconds. 

 

 

 

Set work practice 

1. [With the display option set at   , check your answers to these questions after you 
have tried them without your calculator.] 

 

State how many  a. hundreds in 2375.9   b. units in 2375.9 

c. thousands in 2375.9   d. tenths in 2375.9 
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2. [With the display option set at    , check your answers to these questions after you 
have tried them without your calculator.] 

State which digit is in the 

a. hundreds position in  2375.9 

b. units position  in  2375.9 

c. thousands position in 2375.9 

d. tenths position in 2375.9 

 

I. WORDED PROBLEMS 

Worked Examples 

 

1. The weights of 4 people are 63.25 kg, 72.35 kg, 59.31 kg and 52.78 kg. 

Find the total weight of these 4 people. 

What is their average weight corrected to two decimal places? 

Solution: 

First add the four weights together. 

They weigh 247.69 kg. altogether. 

 

To find the average weight, divide 247.69 by 4. 

  

Once the sum of the weights has been found by pressing ENTER, pressing  recalls the 
total , then  gives the average of the four weights. 

 

Answer:  The average weight is 66.92 kg 

 

2. A race track is 3.2 km long.  How many times  do the 
drivers have to go around the track a race is 240km? 

Answer:   The race is 75 laps of the track. 
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Practice Examples 

1. Find the cost of 15 cricket balls costing $ 15.75 each. 

Answer:   They cost $ 236.25 

 

2. Tim bought 5 bottles of soft drink for $ 11.75. 

How much would he pay for 7 bottles? 

Solution: 

 1 bottle costs 11.75 ÷  5 

 7 bottles will cost 11.75 ÷  5 ×  7 

 Answer:   Tim will pay $ 16.45 

 

Set Work Practice 

1. I emptied my old piggy bank and found that I had 27 one-cent coins, 23 two-cent coins, 12 
five-cent coins, 11 twenty –cent coins and three fifty-cent coins.  Do I have enough to buy 
two comics that are $2-50 each? 

 

2. An antique dealer bought an old cupboard for $ 265.  He spent $ 78.95 repairing it and 
$ 93.20 on polishing it.  He then sold it for $ 720.  How much profit did he make? 

 

J. DAILY LIFE PROBLEMS 

 

Worked  Examples 

1. Gil likes to run to keep fit.  He ran 6.3 km on Monday, 5.9 km on Tuesday and 4.8 km on 
Wednesday. 

How many km did he run in the three days? 

What was his average distance run to the nearest metre? 

 

Answer:  He ran 17 km in three days. 

Now divide that answer by 3 

Answer:  The average run was 5 667 m 

 

2. Fran bought 0.9 m of ribbon.  She gave 40 cm to her friend. 

How many cm did she have left? 

Solution: 

 Since 1m is 100cm, 0.9m is 0.9 × 100 cm. 

Answer : She had 50 cm left (or 0.5 m) 
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Practice Examples 

1. Sanjay needed some new pens and equipment for maths lessons.  He bought 3 pens for 
$2.35 each and a new ruler for $ 1.20.  How much did he spend? 

Solution: 

We need to find 2.35 × 3 + 1.20. 

Answer:  He paid  $ 8.25 

 

2. Jan has some chocolate to share with her four friends.  If she has 1.2 kgm and she gives 
each of her friends 250 gm each.  How much is left for herself? 

Solution: 

1.2 kgm is 1.2 × 1000 gms. 

She gives her friends 4 × 250 gm. 

She will have 1.2 × 1000 − 4 × 250 gm left. 

Answer:  Jan has  200 gm left for herself. 

 

Set Work Practice 

 

1. Tan wants to paint 10 chairs. 

He knows that each chair will need about 270 ml. of paint. 

He can get the paint only in one litre cans. 

How many cans does he need to buy to complete the job? 

 

2. Lin bought some clothing at a sale. 

She paid $ 11.63, $ 13.72 and $ 21.40. 

How much change would she get from $ 50 ? 

 

K. CHALLENGING PROBLEMS 

1. House bricks weigh about 4.3 kg each. 

I want to buy 2500 of them to build a wall. 

 a. what is the total weight of bricks? 

b. If my truck can only carry 2 tonne at a time, how many truck loads will be needed to 
shift the bricks to my house? 

 

2. A shop sells lots of Chocolate milk. The shopkeeper gets four dozen 600 ml cartons of 
Chocolate milk each day of the week except Sunday, when the shop is closed. 

 a. How many cartons does he get in a 31 day month that starts on a Saturday? 

 b. How many litres of milk is this? 
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L. INVESTIGATION PROJECTS 

1. Some decimals have a very interesting pattern. 

e.g. the fraction 
1

3
  when changed to a decimal is 0.333333333333….. the 3 continues for 

ever!  This is called a recurring decimal and it is written as 0. 3 . 

The fraction 
1

4
  is not very interesting because it would have a whole lot of zeros! 

  i.e. 
1

4
.= 0.25000000000000…. 

 

On your calculator there is a special button which will change fractions to decimals and 
back again.    Press  

To change this decimal back to the fraction 
1

3
  you need to press the  button. 

If you keep pressing  the fraction and the decimal will continue to switch. 

 

a. What do you think the decimal number 0. 27    . means? 

Check by typing as many digits as you can into the first line on your calculator then 
use the   button to find the fraction. 

b. Use your calculator to write down the decimal form of 
2

9
 , 

5

9
   and 

7

9
 . 

 

c. From your results to a. and b., predict the fraction equal to 

i. 0. 4  ( this means 0.444444444…..)  Check with your calculator and the  
button. 

ii. 0. 8  

d. Use your calculator to write down the decimal form of of 
23

99
 , 

47

99
   and 

83

99
. 

e. Predict the fraction equal to 

i. 0. 17     

ii. 0. 53     

f. Try to find out more about other recurring fractions. Eg the pattern for elevenths is 
very interesting. 

 

2. Magic squares. 

The simplest magic square is the 1x1 magic square whose only entry is the number 1  

– not very interesting! 
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The next simplest is the 3x3 magic square. 

In this square 1, 2, 3, 4, 5 ,6, 7, 8 and 9 in a square as shown. 

Each number occurs exactly once, and the sum of the entries of any row, 
any column, or any main diagonal is the same. 

 a. What is the “magic number” for this square? 

You can play a game with a friend to create a magic square: 

List the numbers from 1 to 9 and draw an empty 3 x 3 grid. 

Take turns to enter one of the numbers from 1 to 9 crossing it off the list as you 
use it. 

You can only place a number provided that when it completes a row, column or 
diagonal line, the total is the “magic number”, and if you cannot complete a turn 
you lose the game. 

If the square is completed, you have a magic square. 

 

b. The square that follows is not a proper magic square 
because the numbers are decimals. 

But we will use it as a “sort” of magic square. 

Your task is to first find the “magic number”, and then use 
your calculator to complete the square. 

 

100.8   

12.6 63.0  

75.6   
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Fractions 
 

The TI-15 calculator has a fraction mode, , which allows choices to be made about various 
ways to use or display fractions: 

a.  displays a menu from which 
• the way a fraction is shown is set 

- Un/d displays a mixed number and 
- n/d displays a single fraction (improper fraction) result. 

Press ENTER to set the choice. 

• Then (Down arrow) offers the choice of MAN or AUTO for simplification 

- If  any given fraction is unsimplified (Man)  then 
N

D
→

n

d
 shows at the top, 

indicating that simplification is possible. 
- With Auto chosen a fraction is shown in simplest terms. 
 

b. A mixed number is entered using the  button after the whole number part,  after the 
numerator and after the denominator, followed by , or the next part of a 
calculation. 
 

c.  changes a mixed number to an improper fraction and vice versa. 
 

d. When the calculator is in Auto mode, and 
N

D
→

n

d
 is visible, pressing   simplifies the 

fraction to lowest terms in one step. 
 

e. When the calculator is in Man mode, and 
N

D
→

n

d
 is visible, pressing   simplifies the 

fraction to lowest terms in steps where the factor or divisor to be used can either be 
entered by the user or the calculator chooses the factor. 

 

Pressing shows the factor that was used, and pressing  it again displays the simplified 

fraction.  This is repeated until the 
N

D
→

n

d
  is no longer on the screen. 

 

A. USING THE CALCULATOR TO ENTER FRACTIONS 

1. Entering Proper Fractions into the calculator 

Worked Example 

a. Enter the fraction 
5

8
 into the calculator. Press  

b. If the unsimplified fraction  
10

16
  is entered  

- in AUTO mode, the display is 
5

8
  

-. In MAN mode, the display is still 
10

16
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Practice Examples 

i. Enter the fraction  
7

9
 into the calculator. 

ii. Enter the fraction  
9

15
 into the calculator. Try both Auto and Man mode to see the different 

results. 

 

2. Entering Improper Fractions [Numerator larger than denominator] 

Worked Example 

Press  

-   If the calculator is in Auto Mode the display is  a mixed 
number. 

-   If the calculator is in Man Mode the display is  
15

8
 

 

Practice Examples – Try both Man and Auto mode 

i. Enter the fraction  
17

9
 into the calculator. 

ii. Enter the fraction  
95

15
 into the calculator. 

 

3. Entering Mixed Numbers and converting Improper Fractions to mixed numbers 

 

This time the Unit key is used to enter the whole number part first. 

 

Worked Example 

Change the mixed number  2
3
8

 into an improper fraction,  

then re-express the answer as a mixed number. 

 

Press  to see the mixed number, 

then press  to see the improper fraction, then 

press it again to get back to the mixed number. 
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Practice Examples 

1. Enter the fraction 2
7
9

  into the calculator. 

Display the mixed number as both an improper fraction and 
as a mixed number. 

2. Enter the fraction 12
70

100
 into the calculator. 

Display the mixed number as both an improper fraction and 
as a mixed number.  Note this time that the fraction can be 
simplified further. 

 

Set Work Practice 

Record both the improper fraction and the mixed number answers in simplest form. 

 

 

 

Fraction to be 
entered into the 

calculator 
Improper fraction Mixed Number 

a 
10

4
15

 
  

b 
7

4
2

 
  

 

B. FRACTIONS AND DECIMAL CONVERSIONS 

Sometimes it is preferable to consider a fraction in decimal form eg for comparison with 
another fraction. 

 

Worked Example 

Change 
5

8
 to decimal fraction. 

Solution 

1. Enter 
5

8
 into the calculator 

2. To display decimal press  to change to a decimal 

3. To return to fraction press  again. 

Note that the fraction form is expressed as thousandths 
and the screen indicates that simplification can be done. 
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Practice Examples 

1. Enter the fraction 2
5

12
 into the calculator. 

Display the mixed number as both an improper fraction and then change it into a decimal 
fraction and simplify it back to the original form. 

2. Enter the fraction  
15

7
 into the calculator. 

Display the mixed number as both an improper fraction and a decimal then back to a 
fraction. 

 

Set Work Practice  

For these 2 fractions, 

 

 

Fraction to be 
entered into the 

calculator 

Fraction displayed 
on the calculator 

Decimal fraction 
form of the 

common fraction 

a. 
8

7

 
  

b. 

 

7

4
2

 

  

 

C. COMPUTATIONAL SKILLS 

Fractions are very easy on a calculator, but you do need to understand the process and also be 
able to do them without a calculator! 

 

1. Worked  Examples - Multiplication 

To multiply two (improper) fractions simply multiply the numerators and multiply the 
denominators.  The resulting fraction can be simplified if required. 

 

a. Calculate 
2

3
×

5

7
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b. Calculate 
2

3
×

3

7
        NB can be simplified using 3 as the factor 

     

c. Calculate 1
2

3
×

3

10
  NB  In this case change to improper fractions first 

2

1

6

3

30

15

10

3

3

5

10

3

3

2
1  











 

         

 

 

Set Work Practice 

Complete the table by hand and check on your calculator. 

Give your answer in simplest form. 

 By hand By calculator 

7

3

5

2


 
  

8

5

5

2


 
  

16

5

5

3
1 
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2. Worked  Examples – Division 

Dividing by a fraction is a different process:    Study these examples carefully. 

a. We know that 
4

9
3

4

3
  

Hence,     
4

3
3

4

9
  

But, since 
4

3

3

1

4

9
  too, 

then multiplying by 
3

1
 is the same as dividing by 3.  [NB  3 can be written as 

1

3
] 

and division by 3 is the same as multiplying by 
3

1
. 

NB   3 and 
3

1
 are called reciprocals of each other. 

 

The fraction to divide by is inverted and the   is changed to ×. 

 

 

b.

8

1

2
4

2

1
4 







    

c.

 

3

2

1

2

3

1

2

1

3

1
 







 

Once the division is changed to a multiplication, proceed like the examples above in 
multiplication! 

 

Set Work Practice 

1. Write down the reciprocal of each fraction: 

 

Fraction Reciprocal Fraction Reciprocal 

4

1

 
 

3

2

 
 

5  
4

3
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2. Complete the table by hand and check on your calculator. 

Give your answer in simplest form. 

 By hand By calculator 

5

3

5

2


 
  

7

5

3

2


 
  

3

2

5

3
1 

 
  

 

3. Worked  Examples – Equivalent Fractions 

 

NB on the calculator, set fraction mode to MANual, and then equivalent fractions are easy to 
see. 

         

 

Set work practice. 

Copy and complete this table of equivalent fractions 

Use the calculator if necessary to check your answers. 

 

62

2

3

2


 93

3

3

2


 12

8

3

2


 153

2


 155

3


 

186

1


 246

1


 


3

3

6

5

 306

5


 

20

6

5
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4. Worked  Example – Addition (and Subtraction)  

 

 

1. Calculate  
3

2

8

3
2   

Solution: By hand:     By calculator 

  

24

73

24

16

24

57

8

8

3

2

3

3

8

19

3

2

8

19

3

2

8

3
2











 

 or in parts, with calculator in 
n/d mode 

 

 

Set Work Practice 

 

Mixed examples 

Simplify the following, working by hand first then checking on your calculator. 

 

1. 
8

5

18

10
   6. 

7

6
9  

2. 
9

5
1

8

7
   7. 

6

5

3

2
  

3. 
4

1

18

10
   8. 

6

5

3

2
3   

4. 
8

5
713   9. 

7

2

2

1


 

5. 
8

5
1

18

10
3    10. 

6

5

3

2
3   
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D. WORDED PROBLEMS 

 

Worked Examples 

a. I have 
8

3
3  metres of rope and I use 

8

3
1  metres.  How much do I have left? 

Solution: 

This means calculate 
8

3
1

8

3
3   

By hand:      By calculator: 

2

8

16

8

11

8

27

8

3
1

8

3
3







       

 

b. What is 
8

5
3  metres less than 

10

3
5 metres ? 

Solution: 

This means 
8

5
3

10

3
5   

By hand:            By calculator: 

40

27
1

40

67

40

145

40

212

5

5

8

29

4

4

10

53

8

29

10

53

8

5
3

10

3
5
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c. Max lives 
4

3
 km from the train station. He is running late for his train this morning and 

had to run 
6

1
of the way.  How far did Ahmed run? 

Solution: 

In this question we need to find 
6

1
 of 

4

3
 km.       i.e. 

4

3

6

1
  

8

1

24

3

4

3

6

1





 

  i.e. Max ran 
8

1
 of a kilometre. 

Set Work Practice 

1. Charlie won his tennis match in two straight sets.  The first set took 
3

1
1  hours and the 

second set only 
4

3
 of an hour.  How long did the match last in hours of play? 

2. A dress pattern requires 
4

1
3  metres of material.  Esther has an order to make 15 dresses 

for a company.  How much material does she need to buy? 

3. How many drums of oil, each holding 
4

1
6 litres, can I fill from a tank which holds 125 

litres? 
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E. DAILY LIFE PROBLEMS 

 

Worked  Example 

Pot plants containers require 
10

3
 of a packet of potting mixture.  If David had six and a half 

packets of potting mixture, how many pot plants can be potted if he uses all of the packets. 

Solution: 

Calculate 
3

2
21

10

3

2

1
6   i.e.  21 pot plants may be potted from the 

2

1
6  bags of mixture. 

 

By hand:      By calculator: 

3

2
21

6

130

3

10

2

13

10

3

2

1
6







      

 

Practice Examples 

1. In a particular school, approximately 
7

5
 of the 158 Year 6 students are the eldest in their 

family.  How many students are the eldest in the family? 

 

2. Harry wanted to send three parcels to his family.  The total weight for all 3 parcels was 

4

1
3 kilograms.   If one parcel weighted 

4

1
1  kilograms and the second weighed 

5

2
 kilogram, 

what was the weight of the third parcel? 

 

 

Set Work Practice 

1. Sophia earns $487 for a week’s work.  She pays 
4

1
 of this in tax.  How much tax did she 

pay? 

2. Jonathan wants to buy a jacket with a price tag of $78.  The shop has a sale with a 
3

1
 off 

the tag price.  How much did Jonathan pay for the jacket? 

3. A family in a car travels at 80 kilometres per hour.  How far will they go in 
6

5
2  hours? 
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F. CHALLENGING PROBLEMS 

 

1. The Mixture 

Jenny mixed 
3

2
2  litres of apple juice with 

8

3
3  litres of mineral water.  She then poured 

8

3
 

of the mixture of apple juice and mineral water into smaller jugs.  How much of the 
mixture was still to be poured into smaller jugs? 

 

2. The candle 

It takes 8 hours and 20 minutes for a candle to burn down completely. 

If the candle was lit each night at 7:30 pm and the candle put out at 8:15 pm each night, 

after how many days and at what time of the night would it be when 
5

4
 of the candle has 

burnt? 

 

3. Fund raisers 

For a club fund raiser, 240 gifts are required.  One-tenth of them were donated by parents,  
50 had remained from a previous occasion, and a supplier gave one-sixth of the total for 
free.  The rest had to be bought at wholesale price.  What fraction had to be bought? 

 

4. There is room for more fractions 

a. Find a fraction with a denominator of 16  which fits between 
8

1
  and 

4

1
 

b. Find another fraction with a denominator of 24 which fits between 
8

1
 and 

4

1
 

c. Find another fraction with a denominator of 12  which fits between 
8

1
 and 

4

1
 

d. Find 3 fractions which are evenly spaced between 
4

1
 and 

8

1
 

e. Find a fraction which fits half way between 
3

2
 and 

5

4
 

f. Find a fraction which fits between 
3

2
 and 

5

4
 

g. Find a fraction which is 
3

2
 of the way between 

3

2
 and 

5

4
 

h. Find, if it exists, a fraction with a denominator of 7 which fits between 
3

2
 and 

5

4
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G. INVESTIGATION PROJECTS 

 

1. What is the sum. 

Consider the series formed using the pattern  ....






 43

1

32

1

21

1
 

 

a. What is the sum of the first 2 terms ?  
32

1

21

1





 

 

b. What is the sum of the first 3 terms ?  
43

1

32

1

21

1








 

 

c. What is the sum of the first 4 terms ?  
54

1

43

1

32

1

21

1











 

 

d. What is the sum of the first 5 terms ?  
65

1

54

1

43

1

32

1

21

1














 

 

Complete the value of the sum of the terms in the pattern table 

Number of 
terms added 

1 2 3 4 5 6 7 

Value of sum 
of terms 2

1
       

 

a. What is the sum of the first 10 terms? 

b. What is the sum of the first 20 terms? 

c. What is an easy way of working out the answer without adding? 

d. What is the difference between the sum of 99 terms and the sum of 100 terms? 

e. How many terms need to be added to have a sum greater than 0.98? 

  



TI-15 Calculator Book Chapter 3 
 

  
Percentage Page 37 

2. The wall of Pieces 

 

A A A A A A A A A A A A A A A A A A 

B B B B B B B B B B B B 

C C C 

D D 

E 

F F F F F F 

G G G G 

H H H H H H H H 

I I I I I I I I I 

J J J J J J J 

K K K K K 

L L L L L L L L L L 

 

What length am I? 

 

1. How long would each of the pieces be if the length of A = 20cm 

 

A 20 B  C  D  

E  F  G  H  

I  J  K  L  

 

2. How long would each of the pieces be if the length of G = 
2

1
2 cm 

A  B  C  D  

E  F  G 
2

1
2

 
H  

I  J  K  L  
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Ratio 
A ratio of two numbers is simply an ordered pair of numbers (a , b) written in the form a : b. 

A ratio with two parts is sometimes written as a fraction or as a decimal. 

A ratio of three numbers is an ordered triple (a , b, c) which is written in the form a : b : c. 

 

A. GET TO KNOW YOUR CALCULATOR 

Worked Example 

 

1. Express 60 to 84 as a ratio in simplest terms: 

Solution: 

[Remember units must be the same if comparing two quantities] 

This is written as 60 : 84. 

It can be simplified using decimals or fractions. Remember to cancel common factors. 

Press   If the answer is a decimal pressing the  button will convert it 

to 
5

7
, which is then written as a ratio as 5 : 7. 

 

If it is the fraction 
60

84
 entered as without 

any simplification you will notice the symbols n/d   N/D  
n/d at the top of the calculator screen.  This indicates that 
the fraction can be simplified further using the  button. 

  

You can choose what factor to simplify by, typing that number after the , or you can 
allow the calculator to choose a factor for you. Press . 

 

 Answer:  60 : 84 = 5 : 7 

 

Practice Examples 

 

Express each ratio in its simplest form 

a. 702 : 546 

 If the answer to 702 546 is a decimal, you need to convert it to a fraction, to get the 
answer 9 : 7. 

b. 425 : 1105  Answer : 9 : 221 

c. 65 cm : 1.3 m.  Note that the units need to be the same first, so calculate either  0.65  1.3 
or 65  130 to get 1 : 2 as your answer. 
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Worked Example 

 

1. Complete the equivalent ratios.     7 : 4 = 21 : ____ = _____ : 112 

Solution: 

This is very similar to working with equivalent fractions. 

 Since 7 x 3 = 21, the factor that 7 has been multiplied by is  3, so to maintain equivalence 
the 4 needs to be multiplied by 3 too. 

Hence 7 : 4 = 7 x 3 : 4 x 3 = 21 : 12 

 7 : 4 =  ___ : 112 ? 

 

First find the factor using your calculator. 4 x __?__ = 112, calculate 112 ÷  4.   The answer 
is 28, so 7 : 4 = 7 x 28 : 4 x 28 = 196 : 112. 

 

Practice 

1. Complete the equivalent ratio.  First work it out mentally.  Then check your answer with 
the calculator 

  Mentally With your calculator 

 

a. 3 : 8 =  27 : ____ 27 : _____ 27 : ______ 

 

b. 7 : 5  =  ____ : 45 ____ : 45 _____ : 45 

 

2. Complete the equivalent ratios with your calculator. 

 

a. 7 : 13  =  _____ :  299    b. 14 : 19 = 518 : ______ 

 

c. 23 : 17 = 1725 : _____    d. 42 : 19 = _____ : 817 

 

[These next two questions are harder exercises.] 

3. Write each ratio in its simplest form.  Help with your calculator. 

 

a. 12 : 84 : 144  = _____ :  ____  :  ____ 

 

b. 27 :  189 :  504  = _____ : _____ : _____ 

 

  



Chapter 4 TI-15 Calculator Book 
 

  
Page 40 Percentage 

4. Complete the equivalent ratios. 

 

a. 49 :  147 : 231 =  ___ :  21 : ____ 

 

b. 144 : 156 : 936 =  ___ : ___ :  78 

 

 

B. CALCULATIONS WITH RATIOS 

 

Worked Example 1 

To increase a quantity in the ratio a : b, multiply by 
b

a
 

e.g. a. to increase 36 in the ratio 5 : 4, calculate  
4

5
36 . 

The result is 45. 

 b. to decrease 36 in the ratio 3 : 4, calculate 
4

5
36 . 

The result is 27. 

 

 

Try these: 

 

1. Increase 45 in the ratio 

a. 4 :  3  b. 9 : 5  c. 10 : 9  d. 11 : 9 

 

2. Decrease 90 in the ratio 

a. 1 : 2  b. 5 : 9  c. 9 : 10  d. 2 : 9 
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Worked Example 2 

What is the ratio of 
4

3
 of $ 2 to 

8

5
 of $ 3.20 ? 

Solution: 

Using a calculator if necessary first find ratio of 
4

3
 of $ 2 and 

8

5
 of $ 3.20. 

Press  to get 1.5.  This means $1.50 

Press  to get 2.  This means $2 

Now use fractions or decimals to simplify the ratio $1.50 : $2. 

Press  , giving your answer as a fraction. 

 

Answer :   3 : 4 = 3/4 

 

Set Work Practice 

 

1. Express in simplest terms.  Remember UNITS! 

a. $ 1.50 : $ 2.75 

b. 22 cm : 3.3 km 

 

2. What is the ratio of   3/5 of $ 4 to  4/6 of $ 18 ? 

 

C. WORDED PROBLEMS 

 

Worked  Examples 

 

1. The total number of chickens and ducks in Sophias’s farm is 1038.  She has 564 ducks. 

a. Find the ratio of the number of ducks to the total number of chickens and ducks in 
Sophia’s farm. 

b. Find the ratio of the number of chickens to the number of ducks in her farm, 

Solution: 

a. Number of ducks to the total number of chickens and ducks = 564 : 1038   = 94 : 173 

[Explain why this is the simplest form of the ratio] 

 

b. Number of chickens to the number of ducks 

First find how many chickens   1038 – 564 = 474 

So the ratio  = 474 : 564 = 79 : 94 in simplest form. 
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2. The ratio of black sheep to white sheep in a flock is 1 : 15. 

a. If there are 645 white sheep altogether, how many black sheep are there 

b. How many sheep are there altogether? 

Solution: 

In the ratio black sheep : white sheep = 1:15, for every 1 black sheep there are 15 white 
sheep, and 16 sheep either black or white. 

This means we are calculating 1 : 15 = ? : 645. 

Since 645  15 = 43, we have 1 : 15 = 1 × 43 : 15 × 43 = 43 : 645 

 

There are 43 black sheep and 688 sheep altogether. [It is simplest to find 43 + 645, but 
you might want to check using ratios  ie.  16 : 15 = ?  : 645] 

 

3. The smallest spider has a length of 0.725 mm.  To draw one of these spiders to fit a page 
of your book, you might use a scale of 1 :10.  This means that your drawing would be 7.25 
mm long. This would be too small to see clearly. 

How long would your drawing be if you chose a scale of 

a. 1 : 15 

b. 1 : 25 

c. 1 : 50 ? 

Which would be most suitable for you to use? 

Solution 

Using the ratio 1 : 15 for the drawing means that the drawing would be 15 times as long 
as the real spider. 

a. Press    

 

b. Press    

 

c. Press   

 

Answer __________    Which do you prefer? 

 

Practice Examples 

 

1. Harry collected 785 Malaysian coins and Singapore coins altogether. 

He collected 245 Malaysian coins. 

a. How many Singapore coins are there altogether? 

b. Find the ratio of the number Singapore stamps to the number of Malaysian stamps. 
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2. $ 200 is divided in the ratio 5 : 3.  Find the larger share. 

 

3. In a sale the prices of all items were reduced to a fixed ratio of the marked price. 

A radio marked at $ 48 was sold for $33. 

a. Find the marked price : sale price ratio. 

b. What would I pay for a table marked at $ 84 ? 

 

4. At a concert the ratio of children to adults was 3 : 7. 

If 450 people attended altogether, 

a. How many children were there? 

b. How many adults were there? 

 

5. Max cut a string into three pieces, A, B and C in the ratio 3: 5 : 4. The length of the longest 
piece is 275 cm, find the total lengths of the string he cut. 

 

D. DAILY LIFE PROBLEMS 

 

Worked  Example 

 

Charlie made a model house of height 18 cm. The actual height of the house is 4590 cm. 

The width of the front of the model house was 12 cm. 

a. For the model, find the ratio of the height of the house to the width of the house. 

b. What is the width of the actual house? 

Solution: 

a. Ratio = height of model house : width of model house 

= 18 : 12 

= 3:2 

b. The actual height is 4590 cm 

So we need 18 : 12 = 4590 : ? 

Since 4590  18 = 255, we want to solve 18 × 255 : 12 × 255 = 4590 : ? 

The width of the of the actual house is 3060 cm or 30.6m. 
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Practice Examples 

 

1. John is twice as heavy as Tan. 

a. What is the ratio of John’s weight to Tan’s? 

b. If John actually weighed 68 kg, what would Tan weigh? 

c. If John and Tan were to share some nuts in the ratio of their weights, what weight 
would each get if they had 750 gm of nuts? 

Solutions: 

a. 2 : 1 

b. 2 : 1 = 68 : ?   Tan must be 34 kg. 

c. John will get twice as much as Tan, so he will get 
2

3
 of 75 gm = 50gm and Tan will 

get 
1

3
 of 75gm = 25gm. 

 

2. Sam left his grandchildren Maria and Peter some money to be shared in the ratio 6 : 7. 
Maria received $ 3 900. 

a. How much did Peter get ? 

b. How much did Sam leave altogether ? 

Solution: 

 a. 6 : 7 = $3900 : ?  = 6 × 650 : 7 × 650 = 3900 : 4550 so Peter got $4550 

 b. Sam left $(3900 + 4550) = $8450. 

 

3. My car travels 178.5 km on 21 litres of fuel. 

How far can I travel if the petrol tank holds 55 litres ? 

Solution: 

I can travel 178.5   21 km on 1 litre of petrol. 

So I can travel 178.5   21 x 55 km on a full tank of petrol. 

Press  

Answer    I can travel 467.5 km. 

 

Set Work Practice 

 

1. The ratio of how much Roland earns to how much he spends is 12 : 11. 

a. What is the ratio of how much he saves to how much he earns? 

b. What is the ratio of how much he spends to what he saves? 

c. If he earns $ 834, how much does he spend? 
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2. The model of an aeroplane is in the scale of 5 to 80. 

The wing span of the model is 84 cm. 

What is the wingspan of the aeroplane in metres? 

 

E. CHALLENGING PROBLEMS 

 

1. A bag contains green, yellow and orange marbles. 

The ratio of green to yellow marbles is 2:5. 

The ratio of yellow to orange marbles is 3:4. 

a. What is the ratio of green marbles to orange marbles? 

b. If there are actually 123 marbles altogether, how many of each colour in the bag? 

 

2. A square that has sides of 1 unit, will have an area of 1 square unit. 

A cube with side 1 unit has 6 faces.  Each face has an area of 1 square unit so the total area 
of the outside of the cube is 6 square units. 

The volume of this cube is 1 x 1 x 1 cubic units. 

 

Complete the table below for cubes with side lengths of 2, 3, 6, 10  and 12 units. 

 

Side length 1 unit 2 units 3 units 6 units 10 units 12 units 

Total area of 
faces 

1 × 6 = 6 4 × 6 =  24     

Volume 
1 × 1 × 1
= 1 

2 × 2 × 2
=  8 

    

 

3. A favourite story book for children is “Gulliver’s Travels” written by Jonathon Swift. 

Ask your school librarian about a copy to read. 

Gulliver was ship-wrecked near the island of Lilliput, and rescued by the “Lilliputians”. 

The people of Lilliput were all very small. 

In fact, the ratio of Gulliver’s height to a Lilliput man was 12 : 1. 

a. If Gulliver was 1.8 m tall, how tall was the average man from Lilliput? 

b. Because Gulliver’s clothes were ruined, the people of Lilliput decided to make him a 
new coat.  A coat for a Lilliput man uses 1 square unit of material.  How many square 
units of Lilliput coat material would be needed to make Gulliver’s coat? 

c. Explain why at meal times the Governor of Lilliput needed to give Gulliver 1 728 
Lilliput sized meals. 
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F. INVESTIGATION PROJECTS 

 

1. The list of numbers 1, 1, 2, 3, 5, 8, ……… is called the Fibonacci Sequence. 

Can you see why the next number in the list is 13?  [ It is 5 + 8 = 13] 

a. Write down the next 8 numbers in the list. Use your calculator. 

b. Look carefully at the table below and fill in the empty spaces. Write your numbers for 
the third row correct to 3 decimal places. 

 

1 1 2 3 5 8 13         

11 21 3  2 5  3 8  5 138          

1 2 1.500 1.667 1.600           

 

You might want to redraw this table and add more columns to it. 

 

The numbers in the third row seem to be getting closer and closer to a particular number.  
What is that number? 

It is called the Golden Ratio. 

Find out more about this number and how it relates to Art. 

 

Use your calculator to check your value. 

[Press  This is the exact value of The Golden Ratio.] 

 

2. M & M’s are a favourite chocolate candy.  They were first made in 1941 and were just 
chocolate.  In 1960 other colours were added.  The colours are in different ratios 
depending on what sort you buy. 

 Find out about M & M’s on the web-site http://us.mms.com/us/about/mmshistory/ 

Plan a project with your class to see what the ratios of various colours are, and if they are 
what the manufacturer says. 

 

http://us.mms.com/us/about/mmshistory/
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Percentage 
 

It is easier to compare fractions if they have a common denominator.   The denominator of 
100 is used often. When the symbol % replaces the denominator of 100, the number is called 
a ‘per cent’. 

 

A. COMPUTATIONAL SKILLS 

 

1. Writing percentages as fractions and decimals 

Percentages, decimals and fractions are all related. They are different ways of writing the 
same number. 

 

Worked Example 

Find 25 % as a decimal and a fraction in lowest terms 

 

        
100

?
 = 0.____ 

 

   25% 

 

        
100

?
 = 

4

?
 

 

As a decimal: 

Press the buttons    Answer __________ 

 

As a fraction: 

The  button will change the decimal to a fraction. 

Pressing it again will change it back to a fraction. BUT the fraction might (depending on the 

calculator settings) be 
100

25
  rather than 

4

1
.  This fraction can be simplified using the  

button.  (See fractions chapter.) 

 

Answer __________ 
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Practice Examples 

 

1. Complete the following fraction expressions for percentages 

 

    

 

Set Work Practice 

 

2. Write the percentage as a decimal 

a. 14%   b. 48%   c. 3%   d. 100% 

 

3. Write these percentages as fractions in their simplest form. 

a. 55%   b. 70%   c. 2%   d. 37 ½ % 

 

2. Writing fractions and decimals as percentages 

 

Any fraction can be expressed as a percentage by multiplying by 100%. 

To change from a fraction to a percent, press   

 

a. Write a fraction as a percentage 

 

Worked Example 

Use your calculator to change  
70

7
 to a percent. 

Press     Answer _________________ 

 

  

 

   
100

?
     =     0. _____ 

65% 

 

   
100

?
    =     

20

?
 

 

   
100

?
     =     0. _____ 

12% 

 

   
100

?
    =     

25

?
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Practice Examples 

1. Use your calculator to change  
75

7
 to a percent. 

Press Keys:  

 

Answer _________________ 

2. Use your calculator to change 
3

2
 to a percent. 

Press Keys:   

Answer _________________ 

 

Set Work Practice 

 

Use your calculator to change these common fractions to a percent 

a. 
8

7
   b. 

15

12
   c. 

8

14
   d. 

8

7
3  

 

 

b. Write the decimal as a percent 

 

Worked Example 

 

Use your calculator to change  0.16  to a percent. 

Press Keys:   Answer _________________ 

Practice Examples 

1. Use your calculator to change 0.05 to a percent. 

Press Keys:  

 Answer _________________ 

 

2. Use your calculator to change 1.75  to a percent. 

Press Keys:  

 Answer _________________ 
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Set Work Practice 

Use your calculator to change these decimals to a percent 

a. 0.70  b. 1.05  c. 0.93  d. 0.65 

 

3. Writing a number as a percentage of another 

 

To express a number as a percentage of another number 

1. express the number as a fraction 

2. change the fraction into a percentage using the to multiply by 100% 

 

Worked Examples 

What percentage is 141 of 150 

Press Keys:   Answer _________________ 

 

Practice Examples 

1. What percentage is 15 hours of 1 day – units need to be the same! 

Press Keys:  

 Answer _________________ 

 

2. What percentage is:  $12.40 out of $20 

Press Keys:  

Answer _________________ 

 

Set Work Practice 

Express the first number as a % of the second number. 

Remember each must have the same units first! 

a. 19 of 40 b. 12 seconds out of a minute 

c. 6 days of 30 days d. 3 day out of a week 

e. 10.5 Litres of 30 litre f. 32 centimetres of 4 metres 
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4. Finding a percentage of a number 

 

To find a percentage of something, multiply the value by the percentage 

 

Worked Example 

 

Find  14.5% of 250 

Press Keys:    Answer _________________ 

 

Practice Examples 

1. Find 125% of 1200 

Press Keys:  

 Answer _________________ 

 

2. Find 7% of 24 500 

Press Keys:   

 Answer _________________ 

 

Set Work Practice 

Find: 

a. 25%   of   316 b. 60%  of  63 

c. 200%  of   45 d. 62.5% of  156 

 

5.  Applying percentages to measurements 

 

Worked Examples 

Find 85% of 27 months 

Press Keys:    Answer _________________ 
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Practice Examples 

1. Find 
3

1
33 % of 5.28 kilogram 

 Press Keys:  

Answer _________________ 

 

2. Find 8% of 3 kilometres in metres 

Press Keys:   

 Answer _________________ 

 

Set Work Practice 

 

Find: 

a. 27% of 3 kilolitres in Litres.   b. 35% of 4 hours in minutes. 

c. 62.5% of 3 years in months   d. 45% of 5 kilograms in grams 

 

B. WORDED PROBLEMS 

 

Worked Example 

Max  received 90% of the maximum score in a gymnastic competition. 

The maximum score was 80 points. 

How many points did Lee receive? 

Press Keys:    Answer _________________ 

Practice Examples 

1. 35 of 60 cars in a car park are white in colour.  What percentage are white cars. 

Press Keys:   

Answer _________________ 

 

2. About 45% of the 990 students at my college take a bus to college. 

How many students do NOT travel by bus? 

There are 55% who do NOT travel by bus. 

Press Keys :   

Answer _________________ 



TI-15 Calculator Book Chapter 5 
 

  
Percentage Page 53 

Set Work Practice 

1. At a soccer match about 75% of the spectators were home team supporters. 

If 23 148 attended the game.  How many were home team supporters? 

 

2. Robert achieved 96% on his final examinations.  There were 120 marks. 

How many did Robert get correct? 

 

3. Harry scored 45 of the soccer team’s 70 goals for the season. 

What percentage of the goals did Kim score? 

 

C. DAILY LIFE PROBLEMS 

 

1. Discount and Sale Prices 

 

Discount is a reduction in price. 

 Discount = Normal Price    ×    %  discount 

The sale price is the price after the discount has been subtracted. 

   Sale Price  =  Normal Price  -  Discount. 

 

Worked Example 

A refrigerator for $890 is discounted by 15% at a sale.  What is the discount? 

Press Keys:  

Answer _________________ 

 

Practice Example 

1. An mp3 player was reduced by 5%.  The normal price was $80. 

What was the discount? 

 Press Keys:  

 Answer _________________ 

What was the sale price? 

 Press keys: Answer above 

 NB This answer could be found by finding 95% of $80 too. 

Answer _________________ 

What was the GST (at 10%) to be paid on the discounted price? 

Answer _________________ 
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3. What is the GST (at 10%)  to be paid on $450. 

Press Keys:   

Answer _________________ 

 

Set Work Practice 

1. A discount of 20% is given on a $380 watch 

• What was the value of the discount? 

• What was the sale price? 

• What is the GST (10% of value) to be added to the Sale Price? 

 

 

 

 

 

 

 

2. Find the price to be paid after the discount is taken off and GST is then added for each of 
the items shown above. 

 

3. The Republic of Singapore is the smallest country in Southeast Asia with an area of 704 
km2.   Singapore has an on-going land reclamation project. As a result Singapore’s land 
area has grown from 582 km2 in the1960’s to 704 km2 today. 

 

a. How much extra area has been added to Singapore since 1960? 

b. What is this increased area as a percentage of the area in 1960? 

 

  

CLOCKS 
 

25%    off 
$ 45.00 

 

 

HATS 
40% off 

Was  $149 



TI-15 Calculator Book Chapter 5 
 

  
Percentage Page 55 

D. CHALLENGING PROBLEMS 

 

1. Kim’s father bought clothes from Holly and Vin’s Men’s wear shop 

Holly and Vin’s MEN’S WEAR 

1 suit  @  $ 129.95                                      50% off  $  

2 shirts @ $ 21.50  each                            20% off $  

1 pair of trousers @ $85.00                       15% off $  

2 silk ties @ $16.30 each                           30% off $  

1 leather jacket @ $ 230.00                     25% off $  

Sub Total $  

Plus GST (10%) $  

   

TOTAL to Pay $  

Fine Style at affordable Prices   

 

a. How many shirts did Kim’s father buy?    _________________ 

 

b. How much did each shirt cost after the discount?      _________________ 

 

c. How much money did Kim’s father save on his shirts?   _________________ 

 

Complete the Bill for the items bought at the shop. 

 

d. Find the Sub-Total on the bill? 

 

e. Find the GST to be paid on the bill? 

 

f. Find the Total to Pay 
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2. Charlie drops his Super Ball from a height of 10 metres onto the concrete path. 

This is the path for the Super Ball’s first two bounces. 

 

 

a. On the first bounce, it bounced up to 80% of the height it was dropped from.   How 
high did it go on the first bounce? 

b. On the second  bounce, it bounced up to 80% of the first bounce height.   How high did 
it go on the second bounce? 

c. On the third  bounce, it bounced up to 80% of the second bounce height.   How high 
did it go on the third bounce? 

After the third bounce, the Super Ball went onto the sand and stopped bouncing. 

d. What was the total distance the Super Ball bounced? 
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E. INVESTIGATION PROJECTS 

1.  There are 80 small rectangles in a large rectangle.  Letters of the alphabet are formed by 
shading in the small rectangles. 

 

For the Letter ‘I’,  30 rectangles are shaded. 

This means  
80

30
 or  37.5% are shaded 

 

a. Estimate the percentage of the rectangle is 

shaded in by J 

Estimate:  ______ 

 

b. What percentage of the large rectangle is shaded for ‘J’? 

 

c. Estimate the percentage of the large rectangle shaded 

by ‘S’. 

 

d. Find the percentage of the large rectangle shade by ‘S’ 

 

e. Make 2 new letters by shading in the large rectangles  

 

 

 

 

 

 

 

 

 

 

 

f. Find the letter that has the greatest number of small rectangles shaded. 

  What % is shaded? 
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2. A  3 x 3 x 3 cube is made up of 27 smaller cubes. 

The small cubes on the outside are painted: 

YELLOW if 3 faces of the cube can be seen 

GREEN if 2 faces of the cube can be seen 

RED if only 1 face can be seen. 

 

a. How many small blocks are painted YELLOW?     ______________ 

What percentage of the small blocks is painted Yellow?  _____________ 

 

b. How many small blocks are painted GREEN?  ____________ 

What percentage of the small blocks is painted Green?  ____________ 

 

c. How many small blocks are painted RED?  ____________ 

What percentage of the small blocks is painted Yellow?  ____________ 

 

d. How many of the 27 blocks are unpainted?      ____________ 

What percentage of the small blocks are unpainted?     ____________ 

 

e. In the cube opposite, how many smaller cubes 

make up the larger cube?  _____________ 

 

What percentage of the small blocks are painted 

i. Yellow?  ___________ 

ii. Green?  ___________ 

iii. Red?  ___________ 

iv. Unpainted ___________ 

 

f. If you had an  8 x 8 x 8 cube, what percentage of the smaller blocks are painted Yellow 
only,  Green only,  Red only  or  Unpainted? 
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Measurement 
Part 1 – Rectangles and Squares 

 

A. COMPUTATIONAL SKILLS 

 

1. Conversion of units 

 

Worked Example 

1. Change 6.427 km to metres 

To change km to metres multiply by 1000. 

 

Practice Examples 

1. Convert 15000 mm to m 

 [Hint: 1 m is 1000 mm] 

Answer _________________ 

 

2. A tank holds 58 750 Litres.  Write this amount in kilolitres. 

 [Hint: 1 kL is 1000 L] 

Answer _________________ 

 

3. Take 340 mL from 5 L giving your answer in Litres 

Answer _________________ 

 

Set Work Practice 

Convert the following measurements to the units indicated 

a. 875 mm to cm 

b. A bucket holds 5.4 Litres.  Write this amount in millilitres. 

c. 25 mL to L 

d. Find  3400 mL +  560 mL  - 340 mL  in Litres 
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2. Perimeter 

 

Worked Example 

What is the perimeter of a rectangle whose length is 560mm and width is 250 mm  ( in cm ) 

Solution: 

 Perimeter = 2 x (L + W) 

=  2 x (560 + 250) mm 

= 1620 mm 

 So dividing by 10 means P = 162 cm. 

 

Practice Example 

What is the perimeter of a square whose 

1. Side length is 520 cm  ( in m ) 

Perimeter = 4 x Length of side 

Change cm  to m. 

Answer _________________ 

 

Set Work Practice 

a. What is the perimeter (in m) of a square whose  side length is 12 600 mm ? 

b. What is the perimeter (in m) of a rectangle whose length is 15.23 m and width is 90 cm.? 

 

3. Area 

 

Worked Example 

Find the area (in m2 ) of a rectangle 340 cm  by  1.25 m 

Solution: 

Area = length x width 

First change cm to m by dividing by 100 

Press keys:    

Answer _________________ 
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8 cm 

10.5 cm 

5.2 cm 

Practice Example 

Find the area of square with side 3.4 cm 

Solution: 

Area = Length 2 

Press Keys:   

Answer _________________ 

 

4. Volume of cuboids 

Cuboid is another name for a rectangular prism.  When the sides are all equal it is generally 
called a cube. 

   

Worked Example 

  

1. A cuboid (rectangular prism) has  

length of 10.5 cm, breadth of 5.2 cm 

and height of 8 cm. 

 

Find its volume. 

 

Solution: 

Volume of Rectangular Prism = length × breadth × height 

 Press  

 Answer:  Volume = 436.8 cubic centimetres  ( c cm3 ) 

 

Practice Examples 

 

Find the volume of each of the following cuboids 

1. A cube whose length is 7.8 cm 

 

 Volume  =  _______ x ________ x  _________ 

 

Answer  Volume = _________   cubic centimetres  ( c cm3 ) 
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2. Find the volume of a shoe box. 

The length of the box is 34 cm. 

The height is 14 cm. 

The width of the box is 19 cm 

Volume  =  _______ x ________ x  _________ 

Answer  Volume = ____________   cubic centimetres  ( c cm3 ) 

 

Set Work Practice 

1. A cuboid (rectangular prism) has length of 90 cm, a breadth of 45 cm and a height of 120 
cm.  Find its volume. 

2. Find the volume ( in m 3) of a cube whose length is 125 cm. 

 

B. WORDED PROBLEMS 

 

Worked Example 

A sheet of normal A4 graph paper has a grid made up of 1 mm squares. 

A4 graph paper is 27cm long and 18 cm wide. 

How many 1 mm2  size squares are there ? 

Solution: 

Change cm to mm  by x 10 first. 

Press Keys:   

Answer _________________ 

 

Practice Examples 

1. John walks 1.5 kilometres to school and a further 560 metres to his grandmother’s flat 
each day, and then home again. What distance does he travel in 5 days? 

 

First remember to change m to km  by ÷ 1000 

Press Keys:   

Answer _________________ 

 

2. Find the perimeter (in metres) of a regular octagon. 

Each side is 280 mm long. 

 

First change mm to m  by ÷ 1000. 

Press Keys:  

Answer ________________ 
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3. Below is an unfinished cuboid. 

a. What would be the volume of the completed cuboid? 

b. What volume is missing? 

c. What is the volume of this solid? 

 

 

 

 

 

 

 

 

 

 

4. A taxi car has a luggage space 1. 2 m by 90 cm by 70 cm. 

What is the volume of the luggage space? 

(NB  You need to check that all lengths have the same units first!) 

 

Set Work Practice 

a. A cup contains 230 mL.  How many cups are required to fill a 3 L jug? 

b. A badminton court is 6m by 13 m, what is the playing area of the court? 

c. Kieran is 187 cm tall and Jason is 1.69 m.  What is the difference in height? 

d. Which has the biggest volume? 

i. 21 cans each holding 375 mL 

ii. 5 bowls each holding 1.45 L 

iii. 15 bottles each holding 600 mL 

 

C. DAILY LIFE PROBLEMS 

 

Worked Example 

A  room is 3 400 mm by 2 570 mm, what is area of the floor in m2 ? 

First change mm to m  by ÷ 1000. 

Press Keys:   

Answer _________________ 

 

  

175 cm 

55 cm 

150 cm 

25 cm 

each 
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Practice Examples 

1. Bricks are 24 cm long and 7.5 cm high. 

  Nathan helps his dad build a wall 7 metres long and  90 cm high. 

a. How many bricks are needed for one row 7 metres long? 

(change m to cm  by × 100) 

Press Keys:  

Answer _________________ 

b. How many bricks are needed in the height of the wall? 

(change m to cm  by × 100) 

Press Keys:    Answer _________________ 

c. How many bricks are needed altogether? 

Answer _________________ 

 

2. Mr Rook’s normal walk pace (step) is 75 cm, while his son’s step is only 60 cm. 

How many more steps than his father does the son take if they walk 1.2 km to the train 
station? 

 Change km to m  by x 1000 then m to cm by x by 100  ie x by 10 5 

Press Keys:  

 

[A much quicker way to do this is  ] 

 Answer _________________ 

 

Set Work Practice 

1. No building in Singapore may be taller than 280 metres.  The three tallest buildings in 
Singapore, called Republic Plaza, UOB Plaza One and OUB Centre, are all 280 metres in 
height. 

a. Jonathan is 1.33 m tall.   How many times higher than Jonathan is the OUB Centre? 

b. If the height between each floor in the building is 3300 mm, approximately how many 
floors are in the UOB Plaza One building? 

c. Each stair in the fire escape is 23 cm high.  Approximately, how many stairs would 
you need to climb to reach the top of the Republic Plaza Building? 

 

2. Bamboo in tropical jungle has been measured growing 12 cm per day. 

 a. How many millimetres does the bamboo grow in an hour? 

b. How much growth would there be in 2 weeks ( in metres)? 

c. A bamboo cane was measured at 15 metres.  For how many days has it been growing? 

d. How tall would a 2.25 m bamboo cane on September 1st become  at this rate of 
growth by the end of the month? 
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3. The size of a refrigerator is measured in Litres.  How many Litres is a refrigerator that is 
175 cm high, 72 cm wide and 45 cm deep?  ( 1 Litre  = 1000 cm3 ) 

 

4. How many cubic metres of water would be needed to fill a diving pool which has a length 
of 20 metres, a width of 14.5 metres and a depth of 7.5 metres? 

 

5 Find the volume of concrete ( in cubic metres) which would be needed to   make a base for 
a garage that is 7.5 metres long and 4.5 metres wide.    The concrete base is 0.15 metres in 
depth. 

 

D. CHALLENGING PROBLEMS 

 

1. The unknown square 

 

a. What is the total area of this large square 

in which A and B are squares? 

 

b. What is the area of the shaded rectangles? 

 

 

2. The rectangle 

What is the length of the sides of a rectangle whose perimeter is 20 cm and whose area is 
21 cm2 

 

3. The  Brighton Landscape Company has been hired to pave the following area. 

 

 

 

        a 

 

 

 

 

 

Lengths: 

a. How long is the length (x) in metres? 

b. How long is the length (a) in metres ? 

4 m 

12 . 6 m 

8 m 

  9 . 75 m 

x 

 

      A 

    36 m
2 

   B 

16 m
2 
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c. What is the perimeter of the outer edge of the shape ? 

d. Mr Chang has 35 metres of edging board to put around the outer perimeter.  How 
much more does he need to buy? 

 

Area: 

There are two oval garden beds.  Each bed has an area of 3.35 square metres.  The area is to 
be paved with tiles. 

f. What is the area of the paved surface? 

 

Costs: 

The tiles will cost $47.25 per square metre. 

g. What is the cost of the tiles to pave the area? 

 

Mr Chang plans to do the work in 4 days.  His team of workers start at 0745 h and finish at  
1725 h each day. 

h. How many hours does it take to do the work of paving? 

 

4. The area of one face of a cube is 144 cm2.  What is the volume of the cube? 

 

5. The roof of an apartment complex is 25 m by 72 m. 

a. If 2.5 cm of rain falls on the roof and you catch all the water in a rain water tank, how 
many Litres go into the tank?  ( 1 m3 = 1000 Litres). 

b. If the base of the rain water tank is 5 metres long and 3.5 metres wide,  how high did 
the water in the tank rise after the rainfall of 2.5 cm? 

 

6. A metal bar is the shape of a cuboid. 

Its length is 180 mm.  Its width is 50 mm.  Its depth is 22 mm. 

 

It is melted and cast into a deep cuboid mould with a length of 76 mm and a width of 120 
mm.  How deep is the metal in the cuboid shape after it is poured into the shape below? 
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E. INVESTIGATION PROJECTS 

 

1. Mr Scott has purchased some rubber paving  squares. 

He has enough squares to cover an area of 24 m2.  Each 
square has an area of 1 m2. 

His wife, Leanne wants him to use them to make a 
rectangular area for the children to play on. 

 

a. What length and width could he make the 
rectangle with an area of 24 m2? 

 

b. Is there a different rectangle he could make from the 1 m2 and still have an area of 24 
m2.. If there is, what would the length and width be? 

 

c. How many different rectangular shapes could Mr Scott make using all the squares? 

 

d. Is it possible for Mr Scott to have a rectangular shape with a length of 5 metres using 
all the squares?  If it is not possible, explain your answer. 

 

e. Which of the different rectangular shapes has the smallest perimeter? 

 

f. Which has the largest perimeter? 

 

2. The Playground 

Kelly’s father wants to fence a playground which is 85 m wide and 165 m long. 

He needs to put a 3 metre wide gate costing $165.00 and fence the rest. 

The fencing costs $35.49 per metre. 

 

a. What is the perimeter of the playground? 

b. How much fencing will she need? 

c. What will be the total cost of the fencing and gate? 
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3. World record milkshake 

The world record milkshake was made in the United Kingdom in 1996. 

It had a volume of 16 400 Litres. 

a. One litre is 1000 mL and  has 1000 cm3 for its volume. 

 

Three ways of making a container with a 1000 cm3 are: 

 1000 cm3   =  10 cm  x  10 cm x ___?___ cm 

 1000 cm3   =  10 cm  x  20 cm x ___?___ cm 

 1000 cm3   =  25 cm  x  20 cm x ___?___ cm 

 

b. How many mL were in the world record milkshake? 

c. Suggest three possible sets of measurement to make a cuboid to hold the record 
milkshake? 

 

4. Sugar cubes 

Sugar cubes are packaged in boxes of 100. 

Each sugar cube has a length of 1 cm. 

a. Design the cheapest cardboard box tohold 

the 100 cubes. 

The cheapest design uses the smallest 

amount of cardboard. 

 

One way is shown but it is not the cheapest ! 

 

 

b. Draw your design in your notebook and explain how you decided that it was the 
cheapest design. 

 Construct the box you consider will hold 100 cm3 and be the cheapest to make. 

 

5. Robots in the classroom 

A new human robot has been made.  It is the same size as you are.  It comes in a crate 
whose size is the same as your height, width and depth. 

 

How many of these crates can you pack into a storage space the same size as your class 
room? 

  

1 cm 

10 cm 

10 cm 
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Measurement 
Part 2 – Circles 

 

A. NAMING AND USING PARTS OF A CIRCLE. 

1. The main words associated with circles are: 

Diameter, radius, arc, sector, segment, chord, centre. 

a. Find out what each word means. 
b. Draw a large circle and label the parts of the circle to show the meaning of each. 

2. The distance around the sides of figures like squares, rectangles and triangles with 
straight sides is usually called the PERIMETER. 

The distance around the edge of a circle is called the CIRCUMFERENCE. 

a. Your teacher will give you a page with 6 different sized circles with centres marked. 
b. Using a piece of string, carefully measure the circumference of each of these circles 

and record it in the table below. 
c. Draw and measure with a ruler, then record, each diameter. 
 

Calculate each RADIUS by dividing the diameter by 2. 

d. Using your calculator divide each circumference by its diameter and record in the 
table. 

Circle Circumference 

           (C) 

Diameter (D) Radius (R)     C÷D 

1     

2     

3     

4     

5     

6     

 

e. Calculate the average (mean) of your answers to C÷D. 
My answer is ____________________ 

 

f. The exact answer to C÷D for every circle is the number called pi – the symbol 
used to represent this number is the Greek letter  𝝅. 
Its approximate value is 3.14, but your calculator will have a button for the 
exact value in calculations. 

Since for every circle, C÷D = 𝝅, 

the circumference C can be calculated by the formula C = 𝝅 x D. 
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B. CALCULATING CIRCUMFERENCES. 

 

1.  Worked example 

Find the circumference of a circle with a radius of 2.1 cm. 

Solution: 

C = 𝝅 × D 

D = 2 × R, so D = 2 × 2.1 = 4.2 cm. 

So C = 𝝅 × 4.2 = 4.2  𝝅cm = 13.19 cm (to 2 dec places) 

 

2. Set work practice 

a. Calculate the circumference of each circle, finding the diameter first if necessary. 

i.  D = 2.6 cm   ii. D = 28.6 m   iii. R = 3.5 mm 
 

b. Finding D if C is known? 

Suppose you know that the circumference of a circle is 30 cm, how can you find the 
diameter? 

 

C. CALCULATING THE AREA OF A CIRCLE. 

 

Look carefully at this diagram of a circle drawn inside a square, with another square inside 
the circle. 

 

Radius of circle R 

 

 

 

 

 

 

a. Explain why the inside square is exactly half the area of the outside square. 

b. Explain why the area of the small square is 2 x R x R = 2R2 and the area of the larger 
square is 2 x R x 2 x R = 4R2 

This suggests that the area of the circle is between 2R2 and 4R2. 

It is actually slightly more than 3R2, in fact exactly 𝝅 xR2. 
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1. Worked example 

Find the area of a circle with radius 2.5 cm. 

Solution: 

Area = 𝝅 × R2 = 𝝅  × 2.5 2 = 19.6 cm 2. 

 

2. Set work practice 

Calculate the area of each circle, finding the radius first if diameter is given. 

a. R = 2.6 cm   b. R = 28.6 m   c. D = 3.8 mm 
 

D. WORDED PROBLEMS ON CIRCUMFERENCE AND AREA 

 

1. A circular flower bed has a radius of 6m. 

a. Find the length around the edge of the flower bed 

b. Find the area of the flower bed 

 

2. A horse trains on a circular track with radius 150 m. 

 How far will the horse run in 4 laps of the track? 

 

3. A garden sprinkler can spread water 5.8 m from the sprinkler. 

What area is sprayed by this sprinkler? 

 

4. A fire spotter can see a distance of 48km from his tower. 

How many square kilometres of forest can he supervise? 

 

E. CHALLENGING PROBLEMS 

1. A circular swimming pool with radius 10 m is to have a 2m wide path surrounding it. 

 a. What is the area of the path? 

 b. If the outside edge is to be fenced, what length of fence would be required? 

 

NB The shape between two concentric circles (same centres) is called an ANNULUS. 
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2. For each of these shapes below, find the area and circumference. 

 a. 

 

 

 

 

b. 

 

 

 

 

 

 

c. 

 

 

 

 

 

 

F. Investigation Projects 

1. A 350 cm square table cloth is put onto a circular table with diameter 280 cm.  Calculate 

 a. What area of cloth hangs over the sides. 

 b. What percentage of cloth hangs over? 

 

2. A goat with a rope 5m long is tethered (tied) up in a paddock. 

a. What area of grass does the goat have to eat if its rope is attached to a pole? 

b. What area of grass does the goat have to eat if its rope is attached to a piece of wire 
that is tied between two poles 5m apart? (Hint : draw a diagram.) 

c. Suppose the goat is tied to the corner of a small shed that is 3m by 8m.  By drawing a 
careful diagram, calculate the area of grass available to the goat. 
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3. This diagram has three 
intersecting circles with squares 
at the points where the circles 
overlap. 

 

 

 

 

 

a. Place the numbers 1, 2, 3, 4, 5 and 6 into the squares so that the numbers on each 
circle add up to the same total. 

When this happens the circles are said to be magic circles. 

 

b. Find 6 other numbers which could be put into the squares to make the circles magic. 
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Answers to selected questions and some hints for challenging questions and investigations. 
 
Chapter 1 Number 
 
Page 7 Set work practice 

1. (8+2) x 3 = 30 

2. (5+7- 3) x 3 = 27 

3. 48 – 6 x (3 + 4) = 6 

4. (18 – 6) x (3 + 2) = 60 

5. (25 – (16 – 11)) ÷ (12 ÷ 4 + 2) = 4  

Page 10 Challenging problems 
3. 6 015  
Hint:  Using Integer divide () on the calculator, 600049 gives 122 R 22.  So to get a 
remainder of 37 instead divide 6015 by 49. 

 
Page 11 Investigation problems 
 

1. See http://en.wikipedia.org/wiki/Four_fours for more information

 
 

2. The third triangular number, 6 = 1 + 2 + 3, = (3 × 4) ÷ 2 (Half the rectangle) 

The hundredth number is (100 × 101) ÷ 2 = 5050. 
 

  

http://en.wikipedia.org/wiki/Four_fours
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Chapter 2 Decimals 
 
Page 21 Challenging problems 

1. a. 10 750 kg 

b. This is more than 10 tonnes, so 6 truckloads will be needed. 
2. a. In a 31 day month, starting on a Saturday, there will be 5 Sundays, so 26 days when the 

shop is open. This means 26 × 48 = 1248 cartons of chocolate milk. 
If each is 600 ml, there is 1248 × 600 ÷ 1000 = 748.80 litres of milk. 

 
Page 22 Investigation projects 

1. a. On the TI-15, keying in 0.2727272727 then  gives the fraction 
3

11
 .  Experimenting 

with other fractions with 11 as the denominator appears to have something to do with 

the 9 times tables! 

2. b. The “magic” number for this square is (100.8 + 12.6 + 75.6) = 189. 

The completed square is below: 
 

100.8   

12.6 63.0  

75.6  25.2 

 
 
 

  You should check the total on all rows, columns and diagonals! 
 
Chapter 3 Fractions 
 
Page 35 Challenging problems 

1. 
4

1
6

8

3
3

3

2
2   litres of juice. 

8

5
 of the juice is still to be poured, so 192

1493  litres left (using the 

calculator!) 

 
2. It takes 500 minutes to burn down completely, and burns for 45 minutes each night. 

When 4/5 has burnt, 400 minutes have passed.   
Using Integer divide, , 400 ÷ 45 = 8 remainder 40, so on this night the candle has been 

burning for 40 minutes and the time will be 10 minutes past 8. 
 

3. Of the 240 gifts, 24 were donated, 50 remained from a previous occasion and 40 came free 

from a supplier.  This left 126 to be bought.  ie 126/240 = 21/40 . 

 

4. a. 
3

16
  is between 

2

16
  and 

4

16
   

b. Change the denominators to 24. 
c. Change the denominators to 24 and choose one which will simplify to denominator 12. 

d. Between 
1

8
 and 

1

4
  is 

1

8
.  This space needs to be divided into 4 equal parts to fit three more 

fractions in, so each part will be 
1

32
 long.  The three fractions will be 

5

32
, 

6

32
 and 

7

32
. 

 

Do this box first 

189 – (100.8 + 63) = 

25.2 

 

This one next 

etc. 
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e. Half way between 
2

3
 and 

3

5
 is the average of the two i.e. 

19

30
. 

f. Since 
2

3
 is 

10

15
 and 

4

5
 is 

12

15
 then 

11

15
 fits between them. 

g. Between 
2

3
 and 

4

5
 is 

2

15
 (by subtraction). 

2

3
 of 

2

15
 is 

4

45
.  The required fraction is 

2

3
+

4

45
=

34

45
. 

h. 
2

3
=  0.666667 and 

4

5
=  0.8 .  We want to see if there is a fraction with denominator 7 between 

these two decimals.  
5

7
=  0.7142, so this is the one. 

 
Page 36 Investigation projects 

1.  

Number of terms 
added 

1 2 3 4 5 6 7 

Value of sum of 
terms 

1/2 
 
 

2/3 3/4 4/5 5/6 6/7 7/8 

 

a. The sum of the first 10 terms is 
10

11
 

b. 
20

21
 

c. 
𝑛

𝑛+1
 

d. 
100

101
–

99

100
=  0.0000990099 

e. By trial and error, 
20

21
=  0.9523, 

50

51
=  0.9803  but of course 

49

50
=  0.98 so the answer is 49 

terms. 

 
2.  

A 20 B 1/2x60= 
30cm 

C 6x20= 
120cm 

D 9x20= 
180cm 

E 18x20= 
360cm 

F 3x20= 
60cm 

G 3xB = 
90cm 

H 1/2x3B 
=45cm 

I 1/9 x E 
= 40cm 

J 1/7x E= 

51
3

7
 cm 

K 1/5xE= 
72cm 

L 36cm 

 
A 1/18xE 

= 5/9cm 
B 1/12xE 

=5/6cm 
C 1/3xE 

=10/3cm 
D 1/2xE 

=5cm 

E 4xG 
=10cm 

F 1/6xE 
=10/6cm 

G 

2

1
2 cm 

H 1/8xE 
=5/4cm 

I 1/9xE 
=10/9cm 

J 1/7xE 
=10/7cm 

K 1/5xE 
=2cm 

L 1/10xE 
=1cm 
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Chapter 4 Ratio 
 

Page 45 Challenging problems 
1. If  green : yellow = 2 : 5 and yellow : orange = 3 : 4, then by making yellow = 15, 

green : yellow : orange = 2 × 3 : 5 × 3 : 4 × 5 = 6 : 15 : 20. 

If there are 123 marbles altogether, green = 
6

6+15+20
=  

6

41
,  yellow = 

15

6+15+20
=  

15

41
 , and 

orange = 
20

6+15+20
=  

20

41
 .   

So green =
6

41
× 123 =  18, yellow = 45 and orange = 60 

2. 
Side length 1 unit 2 units 3 units 6 units 10 units 12 units 
Total area 
of faces 

1x 6= 6 4 x 6 = 24 9x6 = 54 36x6=216 100x6=600 144x6=864 

Volume 1x1x1 = 
1 

2x2x2=8 3^3=27 6^3=216 10^3=1000 12^3=1728 

 
3. a. A Lilliputian man is 15 cm tall. 

b. A unit of material would need to be 12 times as wide and 12 times as long, so Gulliver 
would need 144 sq units of material. 

c. Gulliver’s stomach would be 12 x 12 x 12 times as big a that of a Lilliputian man 

 
Page 46 Investigation projects 

1. 
1 1 2 3 5 8 13 21 34 55 89 144 233 377 

11 21 3 2 5 3 8 5 138 2113 3421 55 
34 

etc     

1 2 1.500 1.667 1.600 1.625 1.615 1.619 1.618      

 

This number is called the Golden Ratio.  Its exact value is 
1+√5

2
 which is approximately 1.618. 

 
Chapter 5 Percentage 

Page 55 Challenging problems 
1. 

Holly and Vin’s MEN’S WEAR 

1 suit  @  $ 129.95                                      50% off  $        64 98 
2 shirts @ $ 21.50  each                            20% off $        34 40 
1 pair of trousers @ $85.00                       15% off $       72 25 
2 silk ties @ $16.30 each                           30% off $       22 82 
1 leather jacket @ $ 230.00                     25% off $      172 50 

Sub Total $     366 95 
Plus GST (10%) $       36 69 

TOTAL to Pay $    403 64 
Fine Style at affordable Prices   

 
2. a. 8 m   b. 6.4 m   c. 5.12 m  d. 19.52 m total distance 

 
Page 57 Investigation Projects 

1. b. 58.75%  d. 73.75%  f.  ?? 
2. a. 29.6% yellow  b. 44.4% green  c. 22.2% red  d. 3.7% unpainted. 

e. 64 blocks i. 12.5% yellow ii. 37.5% green iii. 37.5% red iv. 12.5% unpainted 

f. 1.56% yellow, 14% green, 42.2% red and 42.2% unpainted 
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Chapter 6 Measurement 

Page 65 Challenging problems 

1. a. If A is square its side must be 6 cm, and B has sides of 4 cm.  So the big square is 10 × 10 
with area = 100 cm2 .    

b. The shaded area is 100 – (36 + 16) = 48 cm2. 

2. By trial and error, the sides will be 7cm and 3 cm. 

3. a. X = 12.6 – 8 = 4.6 cm. 

b. a = 9.75 – 4 = 5.75 cm. 

c. Perimeter = 12.6 + 9.75 + 4.6 + 5.75 + 8 + 4 = 44.7 cm. 

d. He needs to buy 9.7m more edging board. 

e. Area paved = Full area – 6.7 = (12.6 × 4 + 4.6 × 9.75) – 6.7 = 88.55 cm2. 

f. Cost = 88.55 × $47.25 = $4183.99 

g. From 0745 to 1725 is from quarter to 8 in the morning until 25 past 5 in the afternoon.  
(NOT 1725 – 745!) 

This is 4hrs 15 mins + 5hrs 25mins which = 580 minutes per day. 

[ie 580 ÷ 60  = 9 r 40 ]   

In 4 days they will spend 580 × 4 = 2320 mins = 38hrs 40 mins.    

4. If the area of one face is 144 its side is 12 cm.  So volume = 123 = 1728 cm3. 

5. a. Volume of water  = 25m x 72m x2.5cm 
       = 25 x 72 x 0.025 m3 

       = 45 m3 

       = 45 x 1000 litres 
       = 45 L 

b. Volume = L x B x d 

If 45000 litres is collected, d = 45 ÷ (5 × 3.5) = 2.57m – it was a very big tank! 

6. Volume of metal = 180 × 50 × 22 = 198 000 mm3.   

Depth = 198000 ÷ (120 × 76) = 217.1 mm. 

 
Page 67 Investigation Projects 

1. a. e.g.  6m × 4m 

b. e.g.  3m × 8m 

c. They could be 1 × 24, 2 × 12, 3 × 8, 4 × 6 ie 4 different ways. 

d. Using all squares needs the side lengths to divide exactly into 24 and 5 does not. 

e. The perimeters are 50m, 28m, 22m, and 20m.  The 4 x 6 has the smallest perimeter. 

f. The 1 × 24 has the largest perimeter, but would not be very good as a playground! 

2. a. The perimeter = 2 × (85 + 165) = 500m 

b. Fencing = 500 – 3 =497m 

c. Cost = 165 + 497 × 35.49 = $17 803.53 
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3. a. 10 × 10 × 10 or 10 × 20 × 5 or 25 × 20 × 2 

b. 16 400 Litres = 16 400 000 mL 

c. Any three numbers which multiply to 16 400 000. 

 

Page 71 Challenging problems 

1. a. Area of path  = (Area of pool + path) – (Area of pool)  

= 𝜋 × 12 × 12 − 𝜋 × 10 × 10 

= 138.23 m2. 

b. Circumference of outside edge = 𝜋 × 𝐷 = 𝜋 × 24 = 75.4 m. 

2. a. R = 5 Area = 
1

2
× 𝜋 × 5 × 5 = 39.27 cm2. 

Perimeter = 
1

2
× 𝜋 × 10 + 10 = 25.7 cm. 

b. Area = 100 – (4 ×
1

4
× 𝜋 × 5 × 5) = 21.46 cm2. 

Perimeter = 4 ×
1

4
× 𝜋 × 10 = 31.4 cm. 

c. Area = 
1

2
×  𝜋 × 6 × 6 − 𝜋 × 2 × 2  = 50.27 cm2.   

Perimeter = 
1

2
× 𝜋 × 6 +

1

2
× 𝜋 × 2 + 8 = 20.57 cm. 

 

Page 72 Investigation projects 

1. a. Area of overhang =  350 × 350 − 𝜋 × 1402 = 60 924.78 cm2. 

b. This is (60 924.78 ÷ (3502) × 100)% =  approx 50 %. 

2. a. 78.5 m2  b. 78.5 + 50 = 128.5 m2 

 c. 
3

4
× 78.5 + 

1

4
× 𝜋 × 22  = 62 m2 

3. Trial and error and patience! 

 

The possible solutions all depend on the fact that 1 + 6 = 2 + 5 = 3 + 4 = 7.  

In each case the pair of squares as the intersection of two circles must contain a pair that 
adds up to 7.  The magic number is 14. 


